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^'yy^^^J'-Mt^m^n^-;^'}^^^ BS5 1 - 3 3 5 5 6-f-#W=iCf2m§tLTV^^o 
[0 0 3 6 1 

v^T{±. (1) pj^icoRi T'K^tL^Mm^i: LT(±. 7X*iI?- ; 

> ^•^;V'»> n--^ntf;v^, VT'n tf;i.^, n--7*^;v*> s e c t- 

y^^f-;^^. n-^>^jvm. n-^^v;w^^<7). R« 1 7!;M 6 (iy<T. R^fict^ov^ 
■C{±. Mx.{fR*fil co:^'^T-^:}x«\ ^ix^ rCl~C6j <75#^CIil&|fi1-;S, „ ) 

^^'6 7!?M 1 4 . t L < 6 1 0 <DM^m.xim^m.<D^mmm^t7i^m& m^mm 

fkTK^^fi. Mx.{i\ 7^^n^. ^^ti^ y)V:^u, 3 - K#<^^^^<r>Mi^ ; ^flx.{i\ ^ 

. t-y-9^;v&. n-^>^;v». n-^^>';i/*#(7). ]i:«t±^ii!iC 1 ~C 6 t;v^ 

5i^^~>S^O. EmX{i:0^ll!^C 1 ~C 6 TJUn^v'* ; Mx.(f. t Fn Jpi/^ 1 
- t: Fndf ^'^f-;!/^^*^. EllX^^Hj^C 1 ~C 6 ti Kn vt;^^;^* ; ^ 
1 1 - h ^ v'J^^;v^^cd, itHXii^R (C 
1 ~C 6 T;!/^^ v) - (C 1 ~C 6 t;v^;v) •7;^:t v-7;v 

^n^-^;v^, h U 7;v:^-n^^;v^^<o, EilXfi^ilgC 1 ~C 6 t;v^;v^ ; ^ 
-?-<^■:^ h y -^i^il. ii Ai^^ Am.^(Dr ivtj ^mi^^io 

(C 1 ~C 6 T;V3^~» :^;i/5K-;v* ; ^Jx-tf^^^vM :^■7 h 
s m^«J^i-^JK^»^67!jSi 4. L<(±6 7J7Mi 0^^Ty-;v*;v4^^-;v^;fU 

ailXii^Ult (C 1 ~C 6 T;v^;v) :^ JI/^K-^WT ^ y & ; -^Ux-t^^ t Kn^i/*;v 
1 - H Kn dp :^ ;1'5K^;v:l^;v^^<;0. itilXfi^S'lllit; Knde'>:;&;v 
.i^'^;^ (C 1 ~C 6 t;v^;v) y h ;V/i^^-;vy i-yh^v 

1 - :x. ]. ^ ;Va:f-;V^^(7), jtUXfi^HlS (C 1 ~C 6 

7;v3df-» :;^7;i..i^-- ( c 1 ~ C 6 7 ;v ^I'^ilx.if. y :^;v5j^'-;vy 
*^ 1 -T5 y :*;v^'-;vj^^;v*^c9> iMXfi^iil^T^ y (Cl~C6 
t;v^;v) *;'Nx.{f. ^ ^;vt 5 y 5&;i/4?-;vy l -y ^;VT ^ y 

1 -^^;vT5 y :^?;v^i^^-;vj^f-;v*#c7)^ ItilXfi^K (C1~C6t;v^ 
T5 y (c 1 ~c 6 t;v^;v) « ; ->Ty ^^oams^ i JaJ.±*LT 

v^T ^v^o ) ; -^11 X. 7 u y V >; «^ y y^^ 

^ ^ y^^^ y 5^ r v r y li 9 v ^ y ^ v - ^ y f y 
, ^ y y ^ tf 7 V y ;v^, ^ 5 y y ;v*, ^ y y 5 y y h y r y y ;v 

hi> lo^MW>i=-^ LTl JJ;M4'fi*i-^^ ig^^^-T^Mi^-m^O^ 5 TiS 1 4. 

n-ynt°;v^, -fvyne;v^, n-y-5^;V^. sec-y5^;vS. 
t-yf^;!/^. n-^y^;w^. n -^^^/;^^^<d. iMXti^S-HjSC 1 ~C 6 t;^^;^ 

^l/^m<D. iti»X(±^H!JC 1 ~C 6 t;v3^->* ; ^Jx.{f. t Kn^->y h k 

ndr^/jc^;v^^«0, li:iIX«:S^ll!£C 1 ~C 6 li Yu^-yT)V^)V^ ; y hie-> 
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^v) - (C 1 ~C 6 t;v^;v) A;fix.{±\ -7;i/^n^'^;^^, v:7;v:^np{f-;v^, 

C6r;V3^v') ; '(5!lx.{i\ :7^'d^, ^nn, •7;V:^-n, g-K^O/Nn-^r^ 

ym. v^^)vr ^ J&mo. %%%JHt^^<D^yx\tv (c i ~c e t;v^;i/) r^y 

tt^S-mS (c 1 ~c 6 t;^^;^) :^;^4^'-;vt5 ; vryft ; ; f!)x,{i\'^y 

^f^;]^;^?;^.-^ - Umx^t^m. (C 1 ~C 6 t;v^;^) :!!7 ;v 

^Lrv^T=^)^v>o ) Kn-7 f^-;!/*. •f-T-;v 

n-7°ne;v^. ^y/ntf;^^^ n-:7'5^;w^, sec-y^;l'*. t-^ 

y > dri/a^^;v^^(7), mMXii^m (C 1 ~C 6 T;V3^v-) 

- (C 1 ~c 6 t;i-^;v) ^;l5ijx.{f> y)U^u^^;u^, -Jy jptu ^ y y 

^^)V^^(7), i£SIX{±:8'ii!iC 1 ~C 6^^^r;^^;^^ ; j&;i/53^>'>;i/^. Xi±^ 

^ ^^->:^7;^.-}^~::^;^^, h ^-y:^ JVrn^-jp^^co, fiilXfi^HS (C1~C6T 
; '^Jx.tf, yu^, i^nn, y;i/:^n, 3 - K^cD/nd-^^^'I^^ 
; - h ; ; y ^;VT5 >?^^;i/r 5 ji^;vt5 y«, 

yji-f-;VT5 y^#(7), ItllXfi^lliiO^yXJiv (C 1 ~C 6 T;vdr;u) T 5 y X ; flj 
X.{i\ T'b-f-;VT^ yS^ y'°n tf^^;i.T^ y*. y 5 y W^mXli^m. 
{C 1 6T)V^)U) :^;l-^i^"-;^T5 y* ; vry* ; ; f!|x.{i\ y^;V?;; 

MXti^^ii^ (C 1 ~C 6 T;v^;^) 
» ; Mx. > ±y ;v»^co. m^M-r^IK^^yJ^^ 6 ;p;M 1 4 . 0S L 

{i5 75Mi o(D^mxim^n<D^r-urv-)i^i(})vyi^=.)\,^^<7)m:mm^ iiik±mLx 

[0 0 3 7] 
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y^^yijj-\^'m=.y\^^^ j:.h^->:^;v>K-;i/*^o, ^mL\t^WL (C 1 ~C 6 T;V3^^^ 
^ ( C 1 ~ C 6 T ;^ ^ ;v) ;v ^i^'^ ; f fl £ {^-^ y ^ ^ ^ ;v 

WM^^J/^e^^f^^fx^i^^ < ^: ^> 1 o^Mi^il^i; LT 1 7!;S4'f@;fr¥ 

•5^;V'T^y *;v**-;v^^(7), itiftXti^iK^yxti-::^ (c i ~c 6 t;v^;v) r^y^^r 
; ->Ty^ ; n n "7 ^ ;vj]^'dr v -7 :=-;v^. -hn^^ 

; Mx-ff"^ n n -7 V n n^>' v-7 V iJ^ n n tf y >> ^nn-f-a^:::^ 

^ n n ^ T y V ^ n n ^ y y 5^ T y^ U T -fe f - ;v ^ y ^ ^ -ij- y V 
•^y y'-r;i/f-T>>^Ty'J ^ n n nn 11 y 5 v::^;v^, ^nn^yV 

V;^^. ^nndpy 1; T 5 ^ :^ t; 9 y^V y -5^;ixT 5 y 

5 i?^^y V h ij y ;v:^-n y •^;i/^y yM ^ ^y^V ^ h ^ vp;; ;v h V T 

y U n n h 1; T V ^ ^rft« $ , tfr|2<^. mmm^ Ki.^ m^i)-^ h 

14. Sf t L < fi 57!;M 1 0 <^«X{iil^^<7)3f#;^:a^^^ ^=^M^f ^ 
[0 0 3 8] 

#oT. — (1) T-ft^tL^ 5 - 1 Fn^vtf9y-;^'fb^t/t LTJi, 
> Mx.{f. 5 -li Kn^'>- 3 - h y y;v:^-n;>{^;vtf9y-;^, 3 - h 
;v- 5-t KnJrvii°9y-;v, 3 -T"t^;v- 5 -n Kn^vtr^y-;i/, 3_^^>y 
5 -li Kn^-y t"9y~-;v. 5-tKn^v-3- ( 3 - if' ; ^7;v:^;u.i^-^;i/) 11° 
^y''-;^. 3 -vry- 5 -t Kn^vii9y'-;v, 5 - t Kndp 1 3 - 
h y;v^ny 9y*-;v. 3 -j^ V^l/ij )\yi^=-)\^- 5-11 Kn^v- 1 -y 

tf7^y-;i/, 3 FnJpi/- 1 -y^;l.tr7y>-;v. 5 - t Knif.^>- 1 
-y-5^;v-3 hnt-^y^-;^. 5 - t Fn^ v- 1 3 - ( 2 -^ji::i;i/5J? 

ii°9y_;v^ 5 - t Kn dp ^ _ 1 _ ^ 3 _ ( 3 - tf V v;v?;7 

ti°y 3 -i/y f-;vr 5 J fj j}/-^^.)}/— 5 - Kn^p-y — 1 -y y— 

5-t; Kndpv- 1 _^^;V_3_ (4 - h V y;i/:^ny f-;vy tf^y'-;!/. 3 

- (4 -o^ > dp v:^;v.i^'^;vy - 5 - t: Fn^p v- 1 -y ■^;l/tf 9y-;i/^ 3_ 
(2 ,^ 4 nnya.:^;v) - 5 - H Fn v- 1 -y y-;v. 3- (3, 5 

- V— h n y - 5 - t Fn ^ 1 - y 9 y- 3- (^/^ -=j 

5 y :^7;V/i?-;v) - 5 - H Fn^->- 1 -y •^;i/y tf 9 y-;i/^ 5-tFn^'>- 
1 - n - 7°n tf;v- 3 - ^ U y;l/:t ny tf y--;v. 3_^>7-y_l_n -^e^^y)-\^ 

- 5 - t Fndp vt°9y-;v, 1 - t -yf-;v- 5 - t Fn^if 3 - h V y;v^n y f- 
;l-tf:7y-;i/, 1 - t -y-5^;p- 3 - ( 4 - v y -s-tFn^vtf^ 

3- (4 -T-fef^;uy - 1 - t -y-5^;i/- 5 - t Fn^f -ye^ y-;v. 

1 - t -y-^;l/- 3 - (4 --yry y - 5 - 1 Fn^->ii°9y-;v^ 5-11 Fn 

'^>'-l-'7ai-;V-3-h'; y;V:tny ^;Hf 9y'-;i/^ 3 - =yy J - 5 _ ^ Fni^-> 
~ 1 ~ "7 j:.— Jl^t'^ y'-;v. 1- (4 -iJ'nny - 3 -3:. > ^-y 5 
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Kndrvtf'^y-;^. 3 --^ h ^ v:^7;V5f?j:::^;v- 5 - t: Kn^v- 1 - (2-^-5^;^ 
y:r. — )\y) 3 --3^ h ^ v^^V^K— 5 - H Kncapv-- 1 - 

— ;u) ti9V'-;^> 1- (4 -T-bf^;V7 — ;v) - 3 - j^- h ^ ;v 

- 5 - t Kndp->ti9 V-^V. 3 h^->5!7;v^-;V- 5 - t Kn^~>- 1 - (3- — 
huyaL=.)U) e9v°-;V, 5 Knap^>_ 1 _ ( 2 - p< h ^'>-7 ^ ^;v) - 3-hV 
:7;i/:tn^ ^;ni°9y'-;i/> 5 - Kn^->- 3 - > y ■7;v^n^ l - (4-hV 

■?-;v:7 1- (4 --x. h ^ — ;w) -5 — 

t Kn^i/- 3 - h 1; •7;v:tn^-5^;vif^y"-;v, 1- (4 -y^f^;VT5 ^ y^-^v) 

- 5 - t: Kndrv- 3 - h >; 7;v:4-n^ •9^;V'e9y-;V. 1- ( 4 - T-fe-g^;VT 5 ^ 7 

- 5 - 1: Kn^ V- 3 - h U y-'V^npj 1- (4-^h^v*;i/ 

.ifj::;V^^;i/y - 5 - KD ^ v- 3 - h V 7 ;V :t n ^ tf 7 V*- 1- ( 

4 --J^^)l^r ^ J )\^^—)V:^^)vy ^ — - 5 - t Kn^->- 3 - h 7;v^n^ 
^;i'tf 1- (4 -->Ty7aL— ;v) - 5 - 1 Kn^i/- 3 - h 1; y;^:^^^^ 

1- (2-^y^;v) - 5 - Kn ^ v- 3 - h V y ;v:t n ^ tf9 
1- ( 2 -^^Vf-ry; - 5 - li Fn^ v- 3 - h U y;v:e-n^ 9 V 
5-tKn^->-l- (2-t;Vv;v) - 3 - h U ■7;V^n^ 5 
-tKn^~/-l- (2 -ii°iJ 5 - 3 - h ■7;i/jrn^f-;vtf9v'-;v^5&^^lf ^ 

[0 0 3 9] 

[0 0 4 0] 

—1^^ (2) 1=>(7)R3 T-*$fL;i,g^»{±, ^^;v^. n-^^ntf 

-fyy°nt°;v^, n-y-^;i/*. s e c -y'f-;i^&. t-y'^;v^. n-^y5^;v 
n --^^ tllXii^iiiJC 1 ~C 6 t;v^jv^ ; y -^y^;v^ 
#<7). n^^mi^-r^U^W&Jbmi 4. L< tie 0 <55-i.?tXiili'^i^co^# 

i^m^K*^ m^^mmtimmi. ^^;v*> n-y°nif;v^, 

^' V'T'n tf;v^^ n-y^-^;v^, s e c - y^^-5^;v^> t-y''9^;v^^ n-^>f-;i/*^ n 
itMXfi^iKC 1 ~C 6 T;v^;v^ ; t Kn^i/;v^ ; m^lS. ^ h 
^v^. scy^^y^^ Il-y°^.i^°^v*. ^ V y°n>K^^^*^<^. itilXti^illSC 1 ~ C 

C 1 ~C 6 H Fn^ vT;v^;v^ ; ^h^vJ^^;vS. h 

[tfilXfi^iK (C 1 ~C 6 t;V3^ v) - (c 1 ~C 6 T;i'^;v) * 

(i:S'll!£C 1 ~C 6/NnT;v^;V* ; *;^5t^'^v;v*. Xf±-?-<^•:^ h V A;^. 

, ^ > drv:^?;v^-^;v^^co. tllXfi^S-ftJ ( C 1 ~ C 6 T ;l' 3 ^ v) :^ ; M 

yn^, ^uu, y)Vtu, 3 - F^O/^^^^>Jl^ ; - h ; T $ y ^ ; Mx. 

3l{±:9-ll!^<^^^X{4v (C 1 ~C 6 T;v^;v) T 5 ^ ^ ; T-b^;VT^y^. y° 

n i;:t-;vT ^ y^^^'j ;i^T 5 y^^o. it$ix«^iie^C i ~C 6 T;^^;^*;^'i^'- 
itllXfi^iK (C 1 ~C 6 t;v^;v) :*;i/>3^*:=.;v* ; ^x. h 
-f;v^#o. ?t^M-r^J^^»6 7!rMl 4^ §f t L < 6 7!;S 1 0 V 

«-r^. m=^>tSi3!ci-;SiIM7!/^^5;!;Ml 4. L< {±5 0 (^M3l{iii^^<^ 

^ V T y i; ^ > v'^ r v v ^ ^ -9- y v ^rvr 
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, vyn If ;v^, n-y-9^;vS. s e c - t-:7^f^;v^, n-^^f^;!'^, 

n-^drv;V*#co. HilXti^KC 1 ~C 6 7)\y^)V^ ; H Kndev;v^ ; ^ 
h^vft, J^>^'>^, n-7°njKdrv^, -f V7°^.-^^°^->^#^, itilXti^lKC 1 ~ 
C 6 t;1'3^ V* ; Mx-fif. t Kndrv^-^;i.^, t Kndp>'ji-^;v^^o, gilXfi^S- 
IKC 1 ~C 6 t: KndevT;v^;v* ; yh^v^-5^;v^, ^ ]. i^^>jn^;v^^ 

ailXfi^iK (C 1 ~C 6 t;^^^^^) - (c 1 ~c 6 t;v^;u) 

y ^'i' A^^cot;^:* y ^S±l-^*;vv-i7 Ail. /■^'y'^A:^, -v-iJ^^-z-^; A:^^<:OT 
y±SI^M:^^:'^tS$^^'5>, v;v^(7)^Mi^ ; MxJf, ^ f ^'>*;V5^'^;v 

h^v;^/;v.-K>r^;i/^^(;r,. itiSXfi^ll^ (C 1 ~C 6 T;V=/^ ; 
^Jx.{f. :7'n-:E, iJ'nn, •7;v5rD, a- F^o/Nn^^'Ji^ — h ; T 5 y ^ ; M 
x.iJ\ y^;vT5y^. vy-^;VT5y^, j^f^;i/T5y*. >?J^^;VT 5 y^^cD. E 
mXfi^iKo-^eyXtiv (C 1 6 t;1/^;v) T5y^;Mx.{^\ T-bf^;vT^5 y 
yntf:t-;i/T^ r^y ;VT5 y^^cD. SilXti^K (C 1 C 6 T;v^;^) 

itlixti::^-!!!^ (C 1 ~c 6 T;i'^;v) :*;v>K-;v^ ; Wx.{f^>' v'-f 

; V )V7}^=.)V^^ ^ ^ — )V ij )]/ t!^ =. )]^^^ y y ;V 

7!;M4'|@^-t-'&. im^«^1-^M^m5&^5 7J;Ml 4. 0* L < fi 5 1 0 cD#mX(±il 
^5^c7)^-rnTy -;ix^;v.i^':^;i.*^<7)gj^^^ 1 j^i^t-rv^T'fcmv^o ) 
tiKn-7y;vS, ^T-;v^. n y -T^Ky- 

M^mm-t^m.^W^7b^ 14. 0t L < \tb7b^ 1 0 <7)m?tX{i^'^^<D^#:^tt^ 

y"ntf;v^, n-y-^i-;^^^ s e c - y^'f-;!/^. t - ■7^''f-;v^. n->^>-^;i/^. n-^ 
^'>;i/^^(7), itilxti^Kc 1 ~C 6 t;v^;i^* ; t Yu^-y)v^ ; #ijx.{f. y v 
J^h^->^, n-ynsK^ev'*. V/n>J>°^->*^<7), mXti^S^RC 1 ~C 6 T 

ttiIXii« (C 1 ~c 6 t;V3^v) - (C l ~C 6 t;v^;i/) 
iigC 1 ~C 6^^^T;^^;^^ ; y^\±^(Di- V ^) f7 J>,m.. iJV^-i^m.. y 

Y^-yij)V7\^=.)U^^(D. EilXJi^lK (C 1 ~C 6 T;i'3dr^» ; Mx. {df 

^Kco-tyXfiy (c 1 ~c 6 r;i/^;v) r ^ y ^ ; 7-fef-;vT5y^. •7°ne 

:t^;vT5y^. :7^^y ;vT^ y*^<7), iSMXfi^B-te (c 1 ~c 6 t;^^;^) 
;i/T 5 y^ ; i^ry^ ; ; Mx.ff. 

^^0, MXfi^HiJ (C 1 ~C 6 t;^^;v) :^7;v>J^'^;i/^ ; Mx{f^>vM;v»> h 
^ m^Mi-'Sm^^^'e i 4 . iSi? t b < 6 t&m i o or y 
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[0 0 4 1 ] 

-etT. — (2) 4'c7)X{i. Tlc^i^T- ; Mx.«\ -rW^A, ijV^A. Uf-'i'A 
[0 0 4 2] 

— JIS^ (2) ^<D ni)^^0(Dm-^it^t~)l^mXi±^(Dm.^^i-(DX-^^ . ni;)^2<Dm^ 
[0 0 4 3] 

mKmKi'Amir^momMit^mit:, (2) ^j^^^X/S^^K^ig^-e^, -^hv^^^A 

a#M^<7)^M:^-t:- ^> ^ < . ^hK. mmit^^:^^^:t~}pm (fiU^s (2) ff^co 

[0 0 4 4] 

^^T. (2) T'm:gtL^«>fb^%t LT{±. *#:fi«jtc. f!lx.{f, :^ h V A 

-aif-;U'.f-:^-7jty-;v, 4 4 -^nn-f-:f7 4 
h n^^t 4 - ^^VT ^ y 7 0^7 4 - V T 7 5^ ^ ^ y - 

;v^ 4 -T-fe^;i/^:t7 j^y-;!/. 2 •/ htf V >^>^ 2 ■/ V:^^ 

^y-J)\^^iriJ )'\y^^^^Vyi^BM. [5, 5-':/y^;v(4, 

^Jl^-S o 

[0 0 4 5] 

^t'. — (1) T-^$tL^ 5 -t; Kn^vli9y^-;v^t^t/t— (2) T^R^ 
tL^S^^jb-^t/^^jB^-itx. — ife^ (3) -e^$tL;& 5 - t Kn^i/- 4 -9^;^ 

[0 0 4 6] 

^^j:^^-^^. W&mtLrX^^^^j: 3 5 %yt^ V y ^Z^tm-^i^^ . 3 5~5 0%<7)^^)]y 
[0 0 4 7] 

m^iik±x^fLit§,\^^^^. -m.^ (1) ■em$tL^m«-'fb-^t/i-=&;vtc^PfLTa'ti. 0 

~5. omm. t'i-tL<iil . 0~3. 0^:I:OffiH-e*)tL{^B:V>o 
[0 0 4 8] 

(2) T-^^tL^?gm<t^%}±. (1) (DWM^t^!^omMiik±X:^fH£§,\y^:^^ 

> — (1) T-^^tL;s.M#'fb'^%i^;i/tcMLra'i'i. o~2. o^g. $?^L< 

{±1. 0-1. 2 ^fi<^fgHt?^tLff^\/^o 
[0 0 4 9] 
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V ^MyKm^tm ; m k. Ttcm'fb/-^' v^a^ T^m-fb ^ i^^- v >> a , T^mit t:? ;v ^ -^7 a # o t 

y -^7 A ^ h dp •:^ h y A :e. h dp V K\ :^ U "i? A ^ h ^ V * U -j^ a h v K\ 
t -y' y^^yij^} ^7 A#o^MT;V3^i/ K ; Mx.(f v f^-:; a^<7)t;v^;v#J1:& 

[0 0 5 0] 

,$ftL<i±l. 5~l0-^;u, j:^)&^L<{±l. 5~3. 0 ^;K;otlH=lr^J^-^§ 

o 

[0 0 5 1 ] 

;v;}.;vAT5 h% i^y ■^;vT-fe >T5 h\ N-y f-;ven y 7"^9^^;^^*. ^ 

^^j-y •9^;v.i^^*y ^7 h y r 5 F (HMPA) . if I/^^^^-.-k^.- h^o^yn > 

mi^OM-^tll^CD^^^^^St LTffiV^^i t^^'-^i^o :^*CDv§Mtt. MJSttOii*;^- 
[0 0 5 2 1 

tL^ 5 -t Fn^^/if 9v'-;Hb^% (Jimb-^fe) 1 ^;vjc^^|-L-ra#o. 0 5~io 

1 s 0 1 L < {± 0 : 5 ~ 2 1 O^ffl-e^tLff ^v^o 
[0 0 5 3] 

[0 0 5 4] 

[0 0 5 5] 

[0 0 5 6] 

^ «M J: o -C'fpr Rl^ $ ;2) ^) CD -e ii ^ o 
[0 0 5 7] 

(##Wl) : 5 - ti Fndpv- 1 -y -9^;^- 3 - h y •7;V^ny f-;vtf9V-;K^'^^ 
4, 4, 4 - h y 7;V:tnT'b Yfm.^'^n^Q 2. Ig (0. 5mol) =^I^^6 0. 
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1 g (1. Omo 1) ^mm^^fzo mm^l OV&.TK'^^Mhfz^ik^ 3 5%p^ 

K F 9 yjK'M 65. 8g (0. 5mol) ^ 1 mm^^f^frmT L fiSTf^^ M 

Ux-ima. 5 1 § lie ^ . 8 0 5 BtFBi» L/io Kmk. MUia^m h >- 1 5 

0 m K 7JC6 0 0 m 1 RWi^m^lti- h ^} ^ 4 8 g (1. 2mol) ^Mx.fZo 
#?>tL^7X;itC3 5 54 g (1. 5 mo 1) ^MTL^ ^mir ^^^s^mi^fz 

o ISb^h =Sr7K 5 0 m 1 tr 2 ©-^ti- iaM,^:^«tCT^:)^-r-S. ^ h J; I9 . mW^t^m 7 1 
. 8g (W;8 6. 5%) ^-W-fe^H^i: L-C#7to 
[0 0 5 8] 

LC-MS (EI) :m/z = 166 (M+ ) . 
: 179-180TC 
[0 0 5 9] 

4, 4, 4 - h V7;i':tnT-fe hStm^^.'H 8 . 4g (0. 1 m o 1 ) =^I'^mi2. 
Og (0. 2 mo 1) Kmm^^fzo mWT. 1 ormTt^^t^PLfcf^. y:r.=.)V 

^YyV>ll. 8g (0. llmol) ^0. 5 B#r^;a^tfrfST L/co YilTm. ^r^-C 

i^r^> 8 ox:-^bnm»\.fzo Km^k. mWiK^wL^ 7X1 0 omi 

x.7to ^j^i-^itB^g^fMxL. 7X5 om 1 T-2 iii?5fe^L. um.^mmi^rnm-r ^ ^ t K 
x^^mm^t^m2 2. 3s (w;9 8. 0%) ^mn^^^t Lxm^o 

[0 0 6 0] 

LC-MS (EI) :m/z = 2 2 8 (M+ ) . 
: 190-192^ 
[0 0 6 1 ] 

(##M3) : 5 3 - h V y )^^u ^^)V]^^V^~jl^m.m:^<D^J^ 

4, 4, 4 - h V ■7;V:^nT-b MtmJ^-5^;H 8. 4g (0. Imol) 

2 0ml \z^m%^fZo nWT. 1 0 t:MTtCJ%-*PLf'm. t Kvi>'>6. 0 g ( 
0. 1 2 mo 1) =^0. 5Bf PB^75^tTfi§TL/Co fKTf^. ^J^-^- 1 Bt^^^ M'if^ 
?a;g-e5BfFBm#L7to g?a^c<t*PL. 7X1 0 0ml :g.0'^3 5%iim2 0. 6 g 

(0. 2 mo 1) ^JnxTtTo f^^i-^|§H^=^«L. 7X1 0 m 1 -e2 lEj-^i^L. rSM,^^ 
M^^-C^^-r ^ i ^: J: i9 . ^S^fb-^tr 1 2 . 8 g (a* ; 6 8 . 1 %) ^ S^ISh^ L 

[0 0 6 2] 

LC-MS (EI) :m/z=152 (M+ ) 
[0 0 6 3] 

(##M4) : 3 h^->;^;i/j^'-;i'- 5 - t Kndr->- 1 -^^;vtf^y-;vc>'^^ 

-^^^utm.V:^^)V^Ji-y^)^j^^^. Og (0. 2 4mol) *^i5^y-;i/5 0 
Om UcMri^-lir. I^m2 5 m 1 ^inx7to ^t#T. 9 7 % ^ K 9 > 1 5 g (0 

. 3 3mo 1) ^M?S-eO. 5 0frHl^^itT?i|TL7'^o filTt^. ^^l?20tFe1. 
^l»S?aS-e5B#ffl^#L/co <%*Pf^. ^i5'y-;^=^«J±^*L. S^mJ^-^;l/2 0 Om 1, 
7X1 0 Om 1 S-tin£/co ^ISfi:. 7Xil*S^^^^;v 5 Om 1 "eStttB ^io^fzW^:^ 
•f-;vii^7X5 Om K »:ft4^7X5 Om 1 -ejilM^f^fey#- Lfco %hf\^fzWB.^^)'^m'^. 
7XM-^ h V -^A-e^^^b. vM^vlcM*LfCo ^fl^tBL7t|gHSH^^^ 7X1 0 Om 1 =^inx. 

2 9. 2 g (IR^ ; 7 1 . 8 %) '^yiil^'fe^H^ t LT#7to 
[0 0 6 4] 

LC-MS (EI) : m/z = 170 (M+ ), 125 (base)^ 
Sl-^. : 1 5 1 °C 
[0 0 6 5] 

(##'^!I5) : 3 -->ry - 5 - t Kn^v- 1 -7i^;vtf9y^-;K7)^^ 
r-';>5. 6g (0. 06mol) tC7Xl20mK 35 %Wk 15ml ^^JPx.. 
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m^^fzo 0~5°CtC7[c<tWT, h V '>A4. 2g (0. 0 6raol) 

$^/i7jc2 4m 1 ^-MTL. iBfr^iwu, mt^^'^y'Jrv'-^ j^m^mMLfzo >k 

V^-t\ -r(DvTy--i7^iI(7)7Xv#rStr a -i/ry 37^^5'@^-:/Jl■5^;V 1 0 . 2g (0. 06 
mo 1) OtfVv^^l 2 Omimmi^. ^XW#T. MTLf^o fWTm^ »TT- 
^ B I i 1^ ^ . ^a-e 1 0#Fb1 W L/Co 2 h V 'i' AtK^?^ 2 4 0 m 1 5^ 

JOx.. 2 0#rBmS^L/co ^V>t:\ ^JS?S=Sr7jc?^T. 3 5%M2 4 Cm 1 t/ZmTLfZo tf 
m b/iMH^H^MlXL. tK 1 0 m 1 -t:i^?#-L. rM^£Mt^T|£^t-^ ^ i: J: ^) . ^M-fb 

;^76-^si§H^H umM.mmKx^mir^ ^ti,zx^. mm^it^m 5 . 7 g ; 5 1 
. 3%) ^mn'^^^BtLxntzc 

[0 0 6 6 ] 

LC-MS (EI) : mXz = 185 (M+ ), 125 (base). 

: 1 9 or 

[0 0 6 7] 

(##flf6) :3 - (2, 4 -yi5'nn-7 j^-;v) - 5 - H Fn^r v- i ^;Hf 9 

•7n>^ji-^;v:^?i; e7i,;^2 2. Ig (0. ISmol) 2 0 0 m U::M 

mL. yK^mWT. h'J:i^^}PT^y2 9. 14g (0. 2 9 m o 1 ) . ^t-^^iJ^^ -^^ 
A13. 7g (0. 14mol) ^rJHI^iDx. /io ^'Dmm'<^^. 4 0 "Cf 6 H#Fb^«# L/c 
f^. St;=7X<^ L. KfBm:^^ 1 0 °cmT ^^-f^o Xd. 2, 4 - v ^ n n ^ > ;v i^' n ^ 
K20. 9g (0. Imol) ^1 0tFBl:*^ttTriT L/co fiTl^. MUX 1 2 m^WiW^ 

mntzo m.]Bmz5%m.m2 o omi ^mtl> -^mm^^^mi^fzo nhtttz^mm^. 
7X5 om 1 T-2 0. mm^^7Y.3 Om 1 xm>kmw^Lfztk. MJ±TW^g*Lfco mm 

Kii ^%i^fLfznmz. :r.^y-)\,iQQra \ ^Mx.fZo »T. 1 0°cmTt'J'^ 

iPLTtti:. 3 5 v:^7XWl 3. Ig (0. Imol) ^ 1 Bf F^;0^tfCfi 

TLfCo r^Tm. ^za-eiBlFF^. 8 0 t:t?3B#^«^L/io KJB^k. MtMlI,z^ 

*PL. 7X3 0 Om 1 ^iJWx., ^m-t^^^n^mMLfzo I^h^h^tKS Om 1 T2Illgfc^L. 

7Mi£MtcT?g;^i-^ ^tizx^o. mm^it^m 1 2. 3 § (w 5 0 . 2 %) =^ s-fe 

[0 0 6 8] 

^ H-NMRflt (3 0 OMHz, CDCI3) : a = 7 . 53 ( d ; J = 1 . 8H2, 1 
H) , 7. 2-7. 4 (m, 2 H) , 5. 68 (s, 1 H) , 3. 54 (s, 3 H) pp 
m 

LC-MS (EI) :m/z = 2 4 2 C (M- 1 ) . 
ilt'^ : 221-223t: 
[0 0 6 9] 

(##'(^!I7) :3- (3, 5 - V- h n7a^:=.;l') - 5 - t Fndr^/- 1 

•7n>^j:.-^;V:^?i; .^7A:^1 1 . Og (0. 0 7mol) ^^m^^ 1 0 0 m HzMm 
:?XM#T> hUJ^^;i-T^ >1 4. 5g (0. 1 9 m o 1 ) . M'7i>''^-'>'^7i=v 6 

. 9g (0. 08moi) ^m^m^fzo ^(Dmmrn^. 4 ovxe^mmwhtz^^. n 

VJKi^L. Kmm-A^l 0*CmT=tf*oJ; 3, 5 -i^- h n y ^ Fl 1 

. 5g (0. 05moi) ^ immii-ifxmrLfzo mrik. ^Mlxi 2m^mw'tm^f 
fzo KfBmiz5%mmi o om i ^fiSTL. mmm^^MLfzo nhfttzmmm^. 7X5 

Om 1 -e2 0. M:ftm7}c3 Om 1 "ejlll^^ Lfcf^. fJtJ±T«^^*Lf^o i 
»9#f5tL7t?$St'> -^iJ^y-^H 0 Om 1 =^Jnx./io WT> 9 7 %^ f^;Hi F^ v > 2 
. 4g (0. 05mol) ^m.UxmTLtZo MT^k. Muximm. 8 0°C 

X-3mm^WLfZo KlSf^. ^zatcJ^ipL. 7X3 0 Om 1 ^J;nx> i^^-r^l§H^H^iil5iL 
> I^H^H ^Ttc 5 0 m 1 2 H^lf- Lfzo tifz^^^ ^ 5 0%J^^ y ~ h ISh^h 

MKMl^T^j^-t-SiiitCJ: 19, ^S'fb'&^i. 2g (W;3 0. 2%) =^55^-fe|§ 
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[0 0 7 0] 

^ H-NMRjl (300MHz,MeOH-d4) : a ^ 8 . 90 (t;j = 2. IHz 
, IH), 8. 85 (d;j = 2. IHz, 2H), 4. 60 (s, IH), 3. 73 ( 
s, 3H) , 3. 3-3. 4 (m, 1 H) p p m> 
LC-MS (EI) :m/z = 2 6 4 (M+ ) . 
: 230-231 °C 
[0 0 7 1] 

(##^8) :3-^uu-5, 5-'J^i-)P-4, 5 -''J}^ y( y :^ ^^^J'- 

^^y-;V5 00mK MMykmi- hU'>A63. Og (0. 75mol) ^iJU^. M 
UX-mW^^fZo ^ yyT^y:ff'^ 8 4 . 2g (l. 50mol) 0 . 5 

^^^^^^ 7 0'Ctr#?aL^ ^^^^'^^.i^;^A^dp^>A0 4 0%^yynif;vai-7^;v^f^l 

31. 3g (0. 5moi) ^Kj:tm~m^KmrL. mux- smu^WLfzo 2 5t:m 

Tt-trifeJ'tL. ^il^ci i9«ia#^|i^^Lfcm. 6 2 "C/ 1 . 1 k P a "CMJi^^ ^^t 
V\ te^^0^^g;>f$O3 -^nn- 4, 5 t: Kn-f V^-9-y'-;V3 2 . 3g 5 1 

[0 0 7 2] 

^H-NMR{t(300MHz,MeOH-d4) 1^ = 2. 88 (s, 2H), 1. 4 
1 is, 3H) ppm^ 

LC-MS (EI) : m/z = 1 3 3 (M+ ), 118 (base). 
: 5 0 0 . 7 k P a . 
[0 0 7 3 ] 

(##M9) : [5, 5--y^^;v(4, 5 - vli Kn-f 3 --f ;u)] -5^:^ 

•f-^m*l 6. 8g (0. 2mol) (7)JL^ 10 0ml (0. 51 /mo 1 ) mm 

3 5%;^m4. 17g(0. 0 4 mo I) ^m^. MUxmWL^^^h 3 uu- 
5, 5 --y^ f^;^- 4 , 5 t Kn-r V:t^-9-V'-;V2 6 . 7g (0. 2mol) ^1 

mm:^^i'fxmTL. 51^1^^. 3 ot:-^-3BfpBm#L/co m^^x, Kmmzh 1 0 
om 1 ^iju^. m&r. mM't'M^-r^ 58.3 go^^^^s^mmLfzo %hixfz 

*PLr. ^m\t^m38. 5g(i|X^;92. 0%)=^fife^H^Ht LT#fc:o 
[0 0 7 4] 

iH-NMRffi(300MHz,MeOH-d4) \ a = 4 . 84 (s, 3H), 3. 0 
8 (s, 2H) , 1. 4 6 (s, 3H) p pm. 
m^. : 1 4 7 °c. 

[0 0 7 5] 

^Jfe'^U 1 : 5 - t Kn^ V- 1 4 - ^ 3 - h V ^ 

##1^J 1 T-^^L7t 5 -li Kn^S/- 1 3 - h i; y;v^n^ ^;i/tr^y"'-;u 

1. 7 g (1 Ommo 1) a:7jcm'fb-:^ h V A 0 . 6 g (l 5mmo 1) ^tKI 0 m U' 
■MLfCo ^cov#vt^^7U-e»L^;6^'^. 3 5 yft^ti . 7g (2 Ommo 

1 ) -^\Wr L. |wi?a-e i B^F^m^ t Tto ^tLtr, iO%:hhU'>Af^:^;>{h^v' K7Xv#fS 
7. 1 g (1 Ommo 1) =|-MT-fiTL. 6Bt«#L;^v:o ^f&f^. 3 5%:^m5. 0 
g (5 Ommo 1) ^fSTL/Co lit tB L/cI^h^h Lfcf^. 7jc 5 m 1 tr 2 IIIf5fc-^ Lfco 

^ t J; 19 . ^^fb-^^ 1 . 6 g (IR^ 7 2. 7 %) ^fife^-fe^H^ 

[0 0 7 6] 

^ H-NMR-fit (300MHz.MeOH-d4) :<t = 4. 86 (br, IH), 3. 
64 (s, 3H) , 3. 56 (s, 2 H) , 2. 02 (s, 3 H) p p m. 
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LC-MS (EI) :m/z = 226 (M+), 179 (base)^ 
Ife * : 1 2 3 - 1 2 4 °C 
[0 0 7 7] 

MM^i 2 : [ (5-t:Kndf ;v-3-hi; 7 ;i/:^-n;>{^;i/tf 9 Vn - 4 - ^ 

##-^11 1 T-^j^Lf^ 5 -l: Fn^rv'- 1 -p<-f-;lx-3 - h V y u ^ ^ \£ ^ )V 
I. 7 E (10 mm 0 1 ) t^m^itf- hV ^AO. 6g (15 mm o 1 ) ^7^ 1 0 m U:: 
'SMLfZo ^<Dmm^MU'^'nWL7^£:^^h. 3 5%^)]y7V ym^^l . 1% (2 0mmo 
1) =gr?iTL^ |HI?U-ei ^PBm^Lf^o itLtc, ^:f7a^y-;Vl 1 . Og (lOmmo 
1) ?:^?aT:1iSTL. 7B#FB^»Lfco RSf^. 3 5%4Sm5. Og (5 0mmol) ^ 

^ >r t J; 19 . SM^b^t/ 2 . 2 g iM^ 7 6. 4 %) ^life^felgal t LT#7to #^ 

[0 0 7 8] 

^H-NMR'fit(300MHz,MeOH-d4) :<t = 7. 1-7. 3 (m, 5H), 
4. 86 (br, IH), 3. 99 (s, 2H), 3. 61 (s, 3H), 
LC-MS (EI) : m/z = 2 8 8 (M+ ), 110 (base). 
: 1 5 2 °C 
[0 0 7 9] 

^ifeM3 : 3 - [ (5-t: Kn^v- i -^f-;v_3 - h y ^7 n ^ tf 9 V'n - 4 
--f;v) -4, 5-vt:Kn-5, 5 ->^'^ f^;^"^ v:^-^-^^y-;l/<7)'^^ 

1 -e-^^Lfc 5 -t; Kn^i/- i 3 - h V •7;v:^n^ v--;v 

1. 7g (lOmmol) t TK^'fk:^ h V A 1 . 6g (4 0mmol) -^i^l^raWZ 
ML/^o ^<75v#?t§-^ya-t:^^^L^^^'?5. 3 5 %J^;WU . 7g (2 0mmo 

1) ^vi^TL. IWIStri BfF^»Lfco ^tLtc, [5, 5 ^;v(4 , 5->>-t:Kn 
^ 3 --f ;V)] ^:^*;V?Kdp-9-^ 5^>mm:^2 . Ig (lOmmol) <^ 

7X 1 0ml «=|-M?a-efST IWI-^a^T- 2 B#^^»L7to SJSf^. 3 5 5 . 0 g 

( 5 0 mm o 1 ) =£-MT LfCo *fm L/clts^a ^M:rKLfv:#:. tK 5 m 1 2 H'^^L/io ?S 
-Cfg^l- ^ ^1 1 J: i9 . ^M^fb^t; 2 . 5 g (MM 8 0. 1 %) ^ ri^Mfelt h% h 

[0 0 8 0] 

^ H-NMRft (300MHz,MeOH-d4) :tr = 4. 88 (br, IH), 4. 
08 (s, 2H), 3. 64 (s, 3H), 2. 91 (s. 2H), 1. 39 (s, 6H 
) P P m> 

LC-MS (EI) :m/z = 309 (M+ ), 177 (base). 

^fs. iiis-iiet: 

[0 0 8 1 1 

^ifeM4 : 3 - [ (5-11 Kn^'>- 1 3 - h 1; •7;^:^ Vn- 4 

--r;^) -4, 5-i>'tiFn-5, 5 - i^^ V v'-;K^-^^ 

##M 1 -e^^L/c 5-liKndr~>-i -5^;v_ 3 - ^ y 7;i/:f n ^ 1 
. 7g (lOmmol) t 2 8 % h V ^ h ^ v F<^^ y - 6 . Og (30 

mmo 1) OmUiWLTto ^: <^M^^?a-e» L^^i^'i^ . 

AT;V7"liFl. 7 g^^AL. IW|7at*lB#FM#L/^o vltLtc. [5, 5-v^^;V'( 
4, Fn^ v:^d^^fy'n-3 -^;v)] ^^5&;V5i^'^'ij-5i>'^'mmm2. Ig ( 

lOmmol) ^^^a-e^A L. 2 B^PhI W t/Co ^JS#:. 3 5 %mm 5 . 0 g (50m 
mo 1) -km-rA^fZo ^h\zi^ \ 0ml ^^Dx., #m LTtlgs^H L/^m. tK 5 m 1 1? 

2 iii?5fe?#-L/co ummMm^x^m-^ ^h\zi,^^ ^m^c^m 2 . 6 g (jix^ 8 4. 1 

[0 0 8 2] 
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^--J : 15/ 



^tkM 5 : 3 - [ ( 5 - t Kn^ V- 1 3 - h i; •7;!/:^ n ^ 9 V'n - 4 

*Mfl4|Bttc7)K^t5tCi3V^-r. V A 4. 2g (SOmmol) K^^Lfz 

iikmtmmm 4 i: m<ommz x ^ . mm^ih^m 2 . 3 g (w 74. 2 %) ^fi^sm-feits^ 

[0 0 8 3 1 

*MM6 ( C4] iJIBttOl^HJ) : 4 - [ (5 - t Kn:3p->- 1 3 - h U 

##M 1 -e-^^LTt 5 - t Kn^v'- 1 3 - h V •7;v^ n ^ 9 8 

. 3 g (5 Ommo 1 ) tyKM'lti- Y V 3 . Og (7 5mmo 1 ) =^7jC5 Om 1 
ftlL/Co iOvM?rS?S-e«#L^^^~?>. 3 5 >'v#Tt8 . 5g ( 1 0 0 mm o 

. 0 g (5 Ommo 1) ^^U-C^XL. 2^ra»L/to KE>=f*. 3 5%:^m2 5. 0 

g (2 5 Ommo 1) ^mTLfZo $ ^CtK 1 0 0 m 1 ^*Px. ^/ftB LT^^ItB^a^ML/v: 

7X 2 0 m 1 ^- 2 Mm^L/zo ^mmmizx^Mir ^ i t J; 19 . mm^it^^ 1 4 . 

0g(W83. S%)^&^^^tLxnfzo 
[0 0 8 4] 

^ H-NMRflt (300 MHz, MeOH-d4) : a = 7 . 62 (d;j = 8. 4Hz 
, 2H), 7. 39 (d;j = 8. 4Hz, 2H), 4. 85 (br, IH), 4. 32 

(s, 2H) , 3. 63 (s, 3H) , 2. 44 (s, 3 H) ppm. 
LC-MS (EI) : m/z = 3 34 (M+), 179 (base). 
11^ : 1 3 5 "C 
[0 0 8 5] 

MMM 7 : 4 - [ (5-tK nap- V -1-^5^ ;V-3-hV "7 n ^ V'n - 4 

1 T'^fiKL/t 5 - t: Kndr'>- i -p{ 3 - > i; •7;v:e-n^ •f-;vtf 9 v*-;v 1 
. 7 g (1 Ommo 1 ) hi^titi- hV-^AO. 6g (1 5 mm o 1 ) ^DMF 10ml 
\zmi^\^fzo ^oM^^^S-trWL^^^^f?. 7N°9^i^;vAT;^T^~t: K 1 . 7g=^^AL. 
|W|?a-e 1 B#r^MI$Lf^o itLiC, p - h;Va^>-y^;V7^ > V ^-A 1 . 8g (lOm 

mo 1) 'SrM-e^AL. 2B$TO*^Lfco KJSli:> 3 5%iim5. Og ( 5 0 mm o 1 
) ^fSTL/Co ^'^.t^iyXl 0ml ^Jnx. WtiJ Lfc^H%'^Mb/c:f^. 7X5mlT'2Il^ 
i#-L7to M^Mi'r^:^t-^ii:icJ; ^MjE^t;3. 0g(a^88. 2%)=^e 

[0 0 8 6 ] 

^MM8 : 4 - [ (5 - li Kn^v'- 1 3 - h U 7;l/:^n^ Vn- 4 

##M 1 tr^^LTt 5 - H Kndr->- 1 -^^;v- 3 - b V •7;v^n^ ^;vh°9 V'-;!^ 1 
. 7 g (1 Ommo 1 ) hi^MY.'r hV'^'AO. 6g (ISmmol) ^h;Vj:->10m 
1 K^mi^fzo ^(O'^^^WIMc^W^l^tiiifih. /^°7 5^^;^i^T;^7*li Kl. 7 g^SAL 
. |W|?aT-2 4B#rBm#L7to i^t::. p - h ;V 7 ^ ^'^'^ ^ U -j^ A 1 . 8g (1 

Ommo 1 ) ^m^X^X 8 RfP^W LfCo 3 5 5 . 0 g ( 5 0 mm 

o 1) ^myX^fZo ^hKi^3 0ml ^ijn;t. tfmLfcl^HSH^MLfcm, 7K5mlT-2 
m^^L/Co -2. i t <£ !9 > ^M'ft'^tJ 3 . 0 g (W 8 8.2 %) 

■^m.n^m^^h\^x%fzo ^ h-nmr;^^^' Ymt%mm^ t-WcLtzo 

[0 0 8 7] 

9:3 - [ (5-iiKn^v-i--7ji-;v-3-h'; 7;v^n ^ Vn - 

##-0^12 i:-^^ L/C > 5-tKndr->-l-7ji — ;v-3-hU •7;v^n^ V- 
;l/ 2 . 3 g (10 mm o 1 ) tTM^ti- Y ^ A 0 . 6g (15 mm o 1 ) ^tK 10ml 
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^-z^ : 16/ 



K-m^LfZo ^(D'M^MU-^-mWL^^:^^^, 3 5 i; Vv«l . 7g (2 0 mm 

o 1) ^rSTL. mw(:' immmwLfziKj^z^mDo mK. 7mi\:i-hv^^i. 2 g ( 

3 0mm 0 1 ) <7)7J<1 Om U#?Stc [5, 5-v^^;l/(4, 5 -i^'t Kn^ VrTdf^V- 
n-3-^;i.)] •g=-:t:^?;V5K^-i?-5i^>mm:^2. Ig ( 1 0 mm o 1 ) ^iuk. imm 
mWLfz (K}A>m2) o RJS-^t nwK)Sv&2 ^fiSTL. 2B#«S^L7to ^tSf*^ 3 5% 
mme. Og (eOmmol) ^mTLfzo h;^^^ 2 Om 1 t?2 m. ttffiS.f'Is^^fTV^, 
#^tL7t h )VJuym^7K 1 0 m K mmik^7ic 10ml -ejlll^v5fc^ L/to ^17X15^^:^ h V 
•i^AT-^^^L/^m. -^T^ h )l^J^>^''S^L. mm^t^^S. 3g(W89. 2%)^ 

[0 0 8 8] 

^ H-NMRit (3 0 OMH z. Me OH- d 4) : <r = 7 . 3-7. 7 (m, 4 H) , 
4. 90 (br, IH), 4. 16 (s, 2H), 2. 92 (s, 2H), 1. 37 (s 
, 6 H) p p m> 
M,* : 8 9 - 9 2 °C 
[ 0 0 8 91 

MtMM 1 0 : 4 - [ (5-l:iKndrv-l-:7ji^;ix-3-hV:7;i/^n^f-;vtf7 V'n 
-4--^;i/) f-;vj:^;v7 — ;v] ^>'-if >'60'^^ 

##1?a 2 -t^-g-^LTt. 5 - Kn^ V- i - y^^-jv- S-YV 7;v^n ;>« 9 
;^ 2 . 3 g ( 1 0 mm o 1 ) tyKMiti- hV^AO. 6g (15 mm o 1 ) ^tK 1 Om 1 
Kmrni^fzo ^Ov#?t^^?a-ea#L:&7j>^^fb. 3 5 ^'vtml . 7g (2 0mm 

o 1) ^fSTL. m^-^iwmn^WLfzo ^iuz, ^>'ifyy.)i^y 4 ymi- h V 1 . 

6 g (1 Ommo 1) ^mSiX-^XL. 2WmmWLfZo K^k. 3 5%M6. Og ( 

eOmmol) ^mTLfZo h > 2 0 m 1 T:' 2 HI. ffltB#.#^^ff # ^ ttfc h 
>m^7Kl 0 m K l^fD:i:m7X 1 0 m 1 -C'lll^f^^ Lfco m7Kmmi' h V A -tr-^:lft L/C 
f^. «i±T. h > =1:^* L. ^Mjb-^t? 3 . 4 g ( W 8 8. 1 %) t LX 

ntzo ^m^^mw^. muT. 2Bjfcs-r^t. m^^tLfzo 

[0 0 9 0] 

^H-NMR{it(300MHz,MeOH-d4) :ff-7. 3-7. 9 (m;iOH) 
, 4. 91 (br, IH), 4. 44 (s, 2H), 3. 63 (s, 3H), 2. 44 ( 
s , 3 H) p p m. 
it.^ : 1 2 2 - 1 2 3 t: 
[0 0 9 1 ] 

MMMl 1 : 3 - [ (5 -11 Kndrv- 3 - h i; •7;V:f n ^ y^n - 4 --i )V) - 

^^msx^mhfz. 5 - t Kndrv- 3 - h 1; •7;^^n^f^;vtr9y"'-;vmm:^l . 9 
g (lOmmol) t7K.mti- h V ^ ^ 1 . 2g (3 Ommo 1) =^7XlOmUcML 
/to ^(D'mm^mMLXmWL^j::fi^h. 3 5%5i^;V^Vyv#?tl. 7 g (2 Ommo 1) ^ 
iiT IWIrSt? 1 mmmnLfz (KJSm Do T^m^lti- hV^J^l. 2 g O Omm 

0 1 ) 0;d<.l Om 1 [5, 5--J^^)Ty(4, 5 - t Kn ^ y ^^^f V'n - 3 - 

-f;!^)] ^:^:^7;v>}^>Ht^ >>^y:^m±i2. ig (lommol) ^m^.. immmnLfz 
(Ris?S2) o (Kmmi) K (Kmm2) ^mtl. 2nmmwLfzo KB^k. 35% 

m.m6. Og (6 Ommo 1) ^mTLfZo ov^-^\ -^^TK^tf h V-^? A ^Kj;Dm<7) p H 
^^'7 J:^ii^^<t)n£7to S^m^^;l'2 Om 1 T-2 mmmi^^^^^. %hixfz 

h ;i/ yg :^7lCl 0 m K l&fPA:^7K 1 0 m 1 t?jl|I^?5fe^ L/^o h V -i^ A "C^ 

;^L/ci'^s ri^EETs «^^;V=^^*t, »M<h^t/2. 4g(W8 1. 3 %) =lr*i!Sttt? 

[0 0 9 2] 

1 H-NMR-fit (3 0 OMH z. Me OH- d 4) :ff = 5. 35 ( s ; 1 H) , 4. 8 
6 (br, IH), 4. 10 (s, 2H). 2. 92 (s, 2H). 1. 39 (s, 6H 
) P p 
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L C-MS (EI) : m/z = 3 2 0 (M+ ), 163 (base). 
m,^. : 131-133 °C 
[0 0 9 3 ] 

*»J12:3- [ (5-t Kndr->-3- h U ■7;i/:^-np{f-;vif9Vn-4--i';v) - 

;^ 7. y it — h ;vj-.>'0'^jS 

##15!l3 t^-g-^Lfc. 5 Kn^v- 3 - h i; 7;V^n^^;i/t:9 V'-;v4^i5:^l . 9 
g (lOmmol) tyKM'lti- ^ 1 . 2g (3 0mmol) 1 0 m Ucftfif L 
fco ^0^-^=lrS?a-t?m#L3&;i^e). 3 5%>3^;V*7V >v#?Sl. 7g (2 0mmo 1) =^ 
fiSTL. iwi©-e 1 0#FBimii|iL/io i^xtc, p - h ;V'ai>>^;i/-7 ^ ^-^^ h V -i? a i . Sg 
(1 Ommo 1) "^m^X-^XL. zmm^WLfZo 3 5%mm5. 0 g (5 0 

mmo 1) ^mTLfzo ^hK7K2 0ml ^JJD^. >fifffi L/cI^h^h^^ML/cI^. 7X 1 0 m 

1 -e 2 Lfco 7Ml£Mtc-c|gj^-r-2. ^ti^zxn. mm'lt^m 2. e 7 g (w s 

[0 0 9 4] 

^H-NMR1it(300MHz,MeOH-d4) :<t = 7. 62 (d;j = 8. IHz 
, 2H), 7. 37 (d;j = 8. IHz, 2H), 5. 34 (s;iH), 4. 88 ( 
s, IH) , 4. 34 (s, 2H) , 2. 43 (s, 3 H) p p m> 
LC-MS (EI) : ra/z = 2 9 5 (M+ ), 163 (base), 
ili;^ : 130-133 °C 
[0 0 9 5] 

^mmi 3 : 4- [ (3-'>Ty-5-liFn^v-l-7a,-;Vtr9:/n-4-^;i/) 
- ;^ )U X )V y ^ =. h Jl'J^.XD^^ 

##M5 -tr-^j^Lf^ 3 -i>Ty - 5 - t Kn Jrv- 1 --7 V-~-;H . 8g (1 

0 mm 0 1 ) ty^miti- h V y 0 . 6g (15 mm o 1 ) ^7jc 10ml iz'SMLfZo ^ 
<D'M'^MUxmW\^^j::d^h. 3 5 >v#ltl . 7g (2 Ommo 1) ^fjSTL 
. 1 B#FBm#Lfco ^fiK. v- y )\^J^>7.)iyy yMi- h V 1 . 8g (lO 
mmol) ^mUX^Xhs 2mfm9:nLfzo KJB^k. 3 5%:^m5. Og (5 Ommo 

1 ) ^mTLfZo ^ ?p tC7]c2 0 m 1 ^inx. *fiil L7t:|tH^H^MLfcf^. 7jc2 0 m 1 "C 2 

iii?5fe?t Lfco umtmrnzxtm-rz ;itKi^^ mmit^i^ 3 . o g (iix^ 85. 7%) 

[0 0 9 6 ] 

^H-NMR<it(300MHz,MeOH-d4) l a = 7 . 4-7. 7 (m;9H), 
4. 86 (s, 1 H) , 4. 40 (s, 2 H) , 2. 46 (s, 3 H) p p m. 
LC-M(EI) :m/z = 353 (M+ ), 197 (base). 

11"^ : 2 1 4 r 

[0 0 9 7] 

^JfeM 1 4 : 4 - [ (3 -ti 5 - t Fndpv- i - 7 j:. — ;i/ tT^ - 4 

##f!l4 t?^^L7t 5 -11 Kndrv- 1 - ^ -^^^l/- 3 h ^i/ji? tf 9 v*-;i/ 1 
. 7 g ( 1 0 mm o 1 ) tyi^mihi- hU-^Al. 2g (3 0 mm o 1 ) ^7fc2 Cm 1 iz^ 
MLfZo ^<Dmm^MUXWiWL^j::i^h. 3 5 V 1 . 7g (2 Ommo 1 

) ^iMTLs mS.Xim^W:WLfzo ^lMz, p - h ^ h y a l . 

8g (lOmmol) ^^^r^-e^AL. 2 B#ffiti# Lfco 3 5%mm5. Og ( 

5 Ommo 1) ^mTLfZo $?>IC7K3 Om 1 trJnx.. mLtzm^B^MMLfz^k. 
0 m 1 tr 2 mm^Lfzo 'M^MmizX^m-t ^ ^tizXi), 0:m^t^m 2 . 6 g (W 
8 2. 9 %) ^ e-fel§H^H t L -Ctf Tto 
[0 0 9 8] 

^ H-NMR# (300 MHz, MeOH-d4) : <t = 7. 52 (d;j = 8. IHz 
, 2H), 7. 33 (d;j = 8. IHz, 2H), 4. 85 (s, 2H), 4. 61 ( 
s, 2H), 3. 65 (s, 3H), 2. 42 (s. 3H) ppm. 
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LC-MS (EI) :m/z = 310 (M+), 155 (base), 
MM : 2 2 8 "C 
[0 0 9 9] 

^*fe#!ll 5:4- I [3 - (2, 4:-P^uuy _ 5-^ j^n^->- 1 

##M 6 -t:-^^ L t'c 3 - (2, 4 -v n n -7 ::::;v) - 5 - Kn dp v - 1 - ^ 5^;^ If 
9V'-;H . 3 g (5mmo 1 ) ^lyjcm^ft-t hV'i'-AO. 3g (7. Smmo 1 ) ^J^^ 

y-;v5m ucfMLfco ^<^v#m^^za-eWL>&;{)^^^. 3 5 v . o 

g (llmmol) =l:fiTL> Mt^X- im^^WVfzo dtt^i, p - h ;vai>;:?>;V7 >f >' 
S^^ > V 0 . 9 g ( 5 mm o 1) ^S^aT'SA L. 2 Bfrem^f Lfco MiSf^^ 3 5 % 
M 2 . 5 g ( 2 5 mm o 1) ^fjST L/co $ tlyK 1 5ml ^rlJUk.. ^/ftB L/i|tH^H^it 
W.Lfz^k. 7X 1 0 m 1 i:- 2 laf^^L/to Mf£«t3Tf£;^1-^ ^ i: j; i9 . ^S-ft-g-^? 
2 . 1 g (iR^ 9 0. 3 %) ^mM'^m^m t Lxntzo 
[0 1 0 01 

^ H-NMRfil (3 0 OMH z, CDC 1 3 ) I a = 7 . 0-7. 4 (m, 7 H) , 4. 
24 (s, 2H), 3. 69 (s, 3H), 3. 50 (br, IH), 2. 43 (s, 3 
H) p p m> 

LC-MS (EI) : my z = 4 1 0 C (M- l)"^3, 255 (base)> 
m.^. : 2 0 9 °C 
[0 1 0 1 1 

16:4- l[3-(3, 5-v - VuyjL:=.)U) - 5 - tl Kn^rv - 1 

##M4T'^^L^c3 - (3, 5-v- hn7a^~;v) - 5 - t Kn^r-^- 1 

9 V'— ;v 0 . 6 5 g ( 2 . 5 mm o 1 ) tyKmti- hU-^AO. 15g (3. 8 mm 0 1 

mo. 5g (5. 5mmo 1) *?iTL> 1 mmM^^Lfzo itbi^, p-V^l'jr.y 

:^)l^y^ymi-hV^^O. 4 5g (2. Smmol) ^^^X^XL. 2 mmMWL fz 
o KJSf^. 3 5%:^m2. 5g (2 Smmo 1) ^iMT LfZo ^ h ^7^ 1 5 m I ^mk.. 
^ffi L/cMh^h ^« L/cf^. 7X 1 0 m 1 -e 2 |IlY5fe?#- L/co ^SMIgMlcT^Jti-^ >1 t:: 
J: 19 s 0 . 9 g mm 8 9. 3 %) =^l|-fel§B^H LT#fco 

[0 10 2] 

^ H-NMR'fit (3 0 OMH z, CDCI3) :^ = 8. 88 (t;j = 2. IHz, 1 
H) , 8. 52 (d;j = l. 8Hz, 2H) , 7. 55 (d;j = 8. IHz, 2 H) 
, 7. 16 (d;j = 8. IHz, 2H), 4. 43 (s, 2H), 3. 85 (br, 1 
H) , 3. 76 (s, 3H) , 2. 31 (s, 3 H) p p m. 
LC-MS (EI) : m/z = 4 3 2 (M+ ), 276 (base)> 
: 1 9 2 - 1 9 4 °C 

[0 10 3] 

5 - 1i K n dr V - 4 - ^ :t ^ tl 9 y - b^%<?)M^X||a<jS5tife:5^^iitt $ 

o — (1) ttJi, 5 - li Kn^vtf^ v''-;v<b'^%;i^?p. 

J.o^^;ei->&^#TT\ x^gT'iR^J; < 5-ti Kn^v-4-f-:fp<-5^;ni9y-~-;v 
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mm 

[WM\ 5 - t K n ^ 5/ - 4 - -f- :t p< tf 9 V- Mt^V^^fMMK. J.oJ]I^^ < Mik 



X-S(0)n-R3 (2) 

) *$:?^^«^^t:'^%^M^S$■^^i^:^cJ;^, — (3) 

R2 /— S(0)n— R3 



(^"f. Ri^ R2 . Rs > n ti> tuIBi: |W| D^B^^^f o ) tr^$ tL;Z) 5 - Kn ^ v 




(1) 
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m^lhm(D^-^ #il 2004-102963 

50400540480 

ffisf m^tm±m 0094 

f-^^ S ¥^ 16^ 4M 6 H 



mmU] ¥^6^ 3^315 
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m m A m m m m. 



l/E 



m m 



[000102049] 
1990^ 8^280 

M^.U-^Mmm:^1^ 1 T g 4 i 



2 6^ 



ffiljE#-t aiiE#2 0 0 5 - 3 0 2 8 6 4 3 



